Viral RNA-dependent RNA polymerases (RdRps) are major determinants of high 28 mutation ratesand generation of mutant spectra that mediate RNA virus adaptability.
INTRODUCTION

59
Foot-and-mouth disease virus (FMDV) is the economically most important being more vulnerable to ribavirin mutagenesis, the expansion of its mutant spectrum 138 attributable to ribavirin mutagenesis was more limited than the expansion of FMDV C-
139
S8c1 (see Discussion).
140
In absence of ribavirin,FMDV-3D(M16A) tends to produce a larger proportion
141
of A→G transitions relative to other mutation types than FMDV C-S8c1 (p=0. Ribavirin-triphosphate incorporation assays were performed using purified 3D- 
191
The X-ray structure of the unbound 3D(M16A) was solved to 2.4Å. The quality
192
of the electron density maps allowed unequivocal tracing of the substituted and
193
surrounding residues that were omitted from the initial models to eliminate model bias.
194
Structural comparisons showed that 3D-wt and 3D(M16A) were similar; super leaving room to accommodate the side chain in its new position (Fig.4B ).
204
The 3D(M16A)-RNA crystals, showed the presence of the template-primer RNA 205 duplex in the front channel of the polymerase (Fig.4C) . However, the 5' overhang 206 regions appeared totally disordered in the electron density and were not modeled. The
207
RMSD of the superimposition of all polymerase residues was only 0.5Å, with the 208 largest deviations concentrated mainly in the solvent-exposed loops that participate in 209 crystal-packing interactions and particularly, in the template channel entry, around 210 residues A16 to K18 (Fig.4C, D) . This region, together with residues of motifs F and G, cDNA copied from FMDV C-S8c1 RNA, as previously described (63, 64).
346
Procedures for lytic infection of BHK-21c2 cell monolayers in liquid medium,
347
and plaque assays in semisolid agar medium for titration of infectivity were described 3'), and 3D processivity assays were carried out as previously described (32, 70).Poly
495
(rU) synthesis using poly (A)-oligo (dT) 15 as template-primer was used to determine the 496 specific activity of 3D, as previously described(70, 73).
497
To determine the proportion of active enzyme in the 3D preparations, 1 µM of times (a few days) were used.
521
X-ray data for both unbound and RNA-bound 3D(M16A) were collected at 522 100K using synchrotron radiation (Table 3) . Data for unbound crystals was collected to Table 3 .
528
Structure determination and refinement. Two different space groups were obtained; of bound RNA by 5% PAGE was determined as described in Materials and Methods.
848
The values are the average of three determinations, and standard deviations are given.
849
Similar results were obtained with sym/sub-AU (data not shown). (C) 3D processivity.
850
Top: Sequence of the annealed RNA template-primer (M13) used in the assay; the RNA show no significant differences between 3Dwt and 3D(M16A). Residues in allowed regions 12 (2.5%) 9 (1.9%) † Rwork = ∑hkl ||Fobs(hkl)| -|Fcalc(hkl)|| / ∑hkl |Fobs(hkl)|, where Fobs and Fcalc are the structure factors, deduced from measured intensities and calculated from the model, respectively. ‡ Rfree = as for Rwork but for 5% of the total reflections chosen at random and omitted from refinement. fit to a hyperbola to obtain kpol and Kd,app, given in Table 4 of the main text. Figure S2 . Pre-steady-state kinetics of incorporation of CTP into position t+2 of sym/sub-UG. Panels and procedures are those described in Fig. S1 . kpol and Kd,app, are given in Figure S3 . Pre-steady-state kinetics of incorporation of CTP into position t+2 of sym/sub-UA. Panels and procedures are those described in Fig. S1 . kpol and Kd,app, are given in Table 4 of the main text. Table S1 . Transition types in FMVD-CS8c1 and FMDV-3D(M16A) passaged in absence and presence of ribavirin a a Mutation types are based on those scored at the 3D-coding region at passage 1 and 4. The FMDV populations are those described in Fig. 1 and Table 1 . + R in the first column indicates the presence of 5 mM ribavirin during virus passage. Infection conditions are described in Materials and Methods. 
